




























elayed Convulsions and Brief Contralateral
emiparesis After Retrobulbar Block
lien Pragt, M.D., André A.J. van Zundert, M.D., Ph.D., F.R.C.A.,
nd Chandra M. Kumar, M.B.B.S., M.Sc., F.F.A.R.C.S.I., F.R.C.A.
Objective: This case report describes convulsions and hemiparesis after retrobulbar injection with good
outcome in a patient undergoing outpatient cryocoagulation of his right eye.
Case Report: We report a young man in which localized convulsions of the ipsilateral face occurred 9 minutes
after retrobulbar injection followed shortly by convulsions of the contralateral arm and leg. After the convul-
sions, the patient experienced left-sided hemiparesis resolving approximately 1 hour after the injection. There
was no hemodynamic instability during this period. It was difficult to determine the exact cause of convulsions
and hemiparesis.
Conclusions: We believe these complications occurred because of unintentional injection of local anesthetic
agent into the subarachnoid space without affecting the brainstem. Possible mechanisms of spread of local
anesthetic agent into the central nervous system after retrobulbar block are discussed. Reg Anesth Pain Med 2006;
31:275-278.























ocal anesthesia for major ophthalmic surgical
procedures includes peribulbar, retrobulbar,
nd sub-Tenon’s block,1-3 but the exact frequency
f their use is not known. Although the classical
etrobulbar technique4 is still in use, the technique
as evolved over the years. In current or modern
etrobulbar block, a needle 32 mm long is inserted
hrough the extreme inferolateral quadrant just be-
ow the lateral rectus muscle.5 Despite its careful use,
ight and/or life-threatening complications have oc-
urred.6-8 Numerous case reports of apnea, respiratory
ifficulties, cardiovascular collapse, convulsions, and
aralysis of 1 or more limbs have been reported after
ocal anesthetic spread to unusual neurologic loca-
ions.9 The exact mechanism of spread is not fully
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Regional Anesthesia and Pain Medicine, Vol 3nderstood in most cases. A variety of signs and
ymptoms after injection of local anesthetic agent into
he optic nerve sheath have been reported.9 A case of
ontralateral hemiparesis was reported after retrobul-
ar block in addition to which the patient developed
ilateral ophthalmoplegia and loss of consciousness
or approximately 2 hours.10
We present a case in which localized ipsilateral
onvulsions occurred 9 minutes after retrobulbar
njection, and this was followed shortly by convul-
ions in the contralateral arm and leg. Contralateral
emiparesis occurred, but the patient recovered full
uscle power within an hour. To our knowledge,
elayed convulsions and contralateral hemiparesis
fter retrobulbar block have not been reported.
ase Report
A 36-year-old man (height 1.73 m, weight 80 kg,
nd American Society of Anesthesiologists 2) was
cheduled for outpatient cryocoagulation of his
ight eye. The medical history included congenital
lindness in the right eye and non-Hodgkin’s lym-
homa with leptomeningeal metastasis. He received
ntrathecal chemotherapy and skull radiotherapy
ore than 5 years before. Although his medical con-
itions remained stable, he developed radiation reti-
itis in both eyes. He was addicted to nicotine and








































































































276 Regional Anesthesia and Pain Medicine Vol. 31 No. 3 May–June 2006ther contraband drugs. He did not take any other
edications. There was no past history of epilepsy.
He received 3 successive laser therapies for reti-
itis in both eyes under retrobulbar anesthesia
ithout problems. He was sedated with 60 to 80 mg
ropofol on each occasion. The axial length of each
ye was 21.3 mm. On this occasion, he again re-
eived 80 mg propofol in divided doses for sedation
efore instituting the block. The patient was mon-
tored with an electrocardiogram, peripheral oxy-
en saturation, and noninvasive blood pressure
onitoring, and 4 L/min oxygen was administered.
xybuprocaine 0.4% eye drops were instilled. A
etrobulbar technique, similar to previously used
echnique, was performed in the right eye by the
ame experienced anesthesiologist. An Atkinson nee-
le, 25-G, 0.6  32 mm, was introduced through the
onjunctiva in the extreme inferotemporal quad-
ant, and 5 mL 1% ropivacaine was injected slowly
fter negative aspiration for blood and cerebrospi-
al fluid. There was no resistance to injection, and
he feel of the injection appeared as usual. There
as no chemosis or conjunctival hemorrhage. The
etrobulbar block was the only block administered,
nd the facial nerve was not infiltrated. An occulo-
ompression device (Honan balloon) was applied by
sing a pressure of 25 mm Hg to disperse the local
nesthetic agent and to reduce the intraocular pres-
ure. The patient was then transferred from the
egional anesthesia block area to the operating
oom.
Nine minutes after the retrobulbar injection, the
atient developed a localized twitching on the ipsi-
ateral face followed, within a minute, by convul-
ions of left arm and leg. The saturation of the
atient decreased to 85% as a consequence of an
bstructed airway. A chin lift and administration of
00% oxygen via face mask resolved the problem.
he saturation rapidly increased to 100% in 1
inute. Diazepam 5 mg was administered intrave-
ously, which stopped convulsions immediately.
ardiovascular and respiratory systems remained
table. No assisted ventilation or vasopressor drugs
ere required. Surgery was postponed, and the
atient was transferred to the recovery room for
urther observations. The patient slowly recovered
rom the residual effects of sedatives and could
ommunicate sensibly 20 minutes after the retrob-
lbar injection. Although a complete neurologic
xamination by us would have been very valuable,
e failed to notice any neurologic deficit because of
apid change in the clinical conditions of the pa-
ient. However, subsequently an examination by a
eurologist revealed right-sided facial paralysis and
eft-sided hemiparesis. At this stage, the eye was
hecked for the residual effects of retrobulbar block, tnd there were no movements except minor flick-
rs. The patient recovered from the residual effects
f retrobulbar injection and sedation after 1 hour
nd did not recall the event. Full neurologic exam-
nation revealed full recovery from muscle weak-
esses. Magnetic resonance imaging, an electroen-
ephalogram, and cerebral spinal fluid analysis
evealed no signs of cerebral pathology or recur-
ence of non-Hodgkin’s lymphoma.
iscussion
Our case exhibited 2 separate but brief phenom-
na: delayed convulsions and temporary hemipare-
is. Despite reviewing the literature, we have not
een able to understand the mechanism of local
nesthetic spread. Several possible mechanisms
ight account for these events.
Convulsions can occur because of systemic toxic-
ty either because of absorption or intravascular
njection9,11 and have been reported after both ret-
obulbar and peribulbar blocks.12,13 It is unlikely for
ate convulsions to occur because of absorption of a
ocal anesthetic agent, especially when a small dose
f local anesthetic agent (50 mg ropivacaine) was
sed for retrobulbar block when used for any other
orms of local anesthetic technique. Another possi-
le mechanism is that of unintentional intra-arte-
ial injection and retrograde flow of local anesthetic
nto the carotid circulation.14 This mechanism has
een suggested in cases in which immediate grand
al seizure activity has been observed during retro-
ulbar injection.15 If unintentional intra-arterial injec-
ion was the probable mechanism in our case, con-
ulsions should have occurred within seconds rather
han minutes.
Stress or psychological states could also lead to
onvulsions in susceptible patients,15,16 but our pa-
ient was heavily sedated with propofol (50 mg
ropofol intravenously before retrobulbar block is a
ommon practice in our unit and has been success-
ully administered without significant adverse events
n more than 15,000 patients). This patient was
oung and a known drug abuser; hence, a second
ose of 30 mg propofol was slowly administered to
eep him sedated for the procedure. He did not
how features of deep sedation at any stage during
ropofol sedation. We cannot completely rule out
ropofol as the causative agent. Although propofol
as been incriminated in inducing convulsions,17 it
as also been used in the management of status
pilepticus.18
Neurologic progression of the original disease
ight be considered, but negative results of subse-
uent neurologic investigations probably exclude









































































































Convulsions and Hemiparesis • Pragt et al. 277hemotherapy and radiation causing retinitis, he
ight have had some adhesions causing disruption
r abnormal flow of cerebrospinal fluid. This dis-
uption perhaps led to slow tracking and progres-
ion of the local anesthetic to the brain (thus de-
ayed clinical features) or even preferential tracking
f cerebrospinal fluid flow so that it did not reach
he brainstem because of significant uptake of the
ocal anesthetic by other parts of the brain. In ret-
ospect, a specific test looking at the cerebrospinal
uid dynamics might have proved very useful. We
re not aware of any published study that suggests
ny change in the threshold for seizure in nicotine
busers.
Convulsions are reported after retrobulbar injec-
ion, but they are usually associated with other
omplex signs and symptoms of central nervous
ystem toxicity. When the local anesthetic agent
nters the central nervous system, it generally re-
ults in a complex phenomenon known as “brain
tem anesthesia,” quoted to vary from 0.3% to
.8%.19,20 The exact incidence of this complication
s not known because the features of these are
eported as a single case or case series. The entry of
he local anesthetic agent into the central nervous
ystem in previously reported cases is supported by
linical features, but how it spreads is subject to
ifferent interpretations and hypothesis.
The symptoms of brainstem anesthesia include
arious combinations of agitation, confusion, un-
onsciousness, difficulty in breathing or apnea, cy-
nosis, numb throat, dysphagia, impaired hearing,
ypertension, tachycardia, amaurosis in the con-
ralateral eye, and shivering.19,20 Convulsions are
nown to occur presumably secondary to hypoxia
nd are usually associated with loss of conscious-
ess, respiratory arrest, and cardiovascular collapse
equiring artificial ventilation and vasopressor sup-
ort.19 In most cases, symptoms appear within 2
inutes but may be delayed for a few minutes.
It is usually suggested that the local anesthetic
gent unintentionally enters the optic nerve sheath
nd then tracks back into the subdural or subarach-
oid space. The dura mater surrounds the optic
erve to the posterior aspect of the sclera. Drys-
ale21 showed in a cadaver that, when a needle is
laced inside the optic nerve sheath and 3 mL con-
rast material is injected, the radiopaque dye is seen
racking along the nerve, chiasm, pons, and mid-
rain. The tracking can also be seen in reverse
irection. This was proved in another study in
hich the contrast material was injected into the
ubarachnoid space, and it was noted to appear in
he optic nerve sheath.22
Unintentional subarachnoid injection without
rainstem anesthesia is the most plausible explana- aion in our case, which produced ipsilateral convul-
ions 9 minutes after the retrobulbar injection.
robably, the local anesthetic agent unintentionally
njected inside the dural cuff surrounding the optic
erve spread to the optic chiasm and then to the
ight cerebral lobe producing local convulsions. The
eason for convulsions suggested by Moorthy et al.23
s very convincing in our case. There is a selective
locking of inhibitory synapses because the excita-
ory synapses are more resistant to local anesthetic
epression, leading to convulsions.24 The amygda-
oid nucleus (amygdale) plays a central role. Amyg-
alae are complex subcortical structures closely asso-
iated with basal ganglia. They are connected with
he reticular formation, hypothalamus, septal area,
nd olfactory areas of the forebrain. Rhythmic stim-
lation of amygdalae can produce convulsions. A
urther increase in the dose of local anesthetic agent
robably caused inhibition of both inhibitory and
acilitatory circuits on the right side of the brain,
esulting in hemiparesis on the left side. The dura-
ion of action of 1% ropivacaine is comparable to
.75% bupivacaine25; hence, it was expected to last
onger. However, on the contrary, its duration was
hort lived. Muscle functions recovered faster than
xpected because ropivacaine probably did not re-
ide long enough in the orbit to produce a longer
uration block or entered into the cerebrospinal
uid or was metabolized, diluted, or redistributed.
t is also envisaged that the local anesthetic agent
id not reach midbrain and pons in sufficient quan-
ity in our patient. Hence, there was no effect on
ardiovascular or respiratory system, and the pa-
ient did not require cardiovascular support and
eeded only brief ventilatory support.
In retrospect, alternative relatively safer blocks,
uch as peribulbar or sub-Tenon’s blocks, might
ave been a better choice in this patient. Although
peribulbar block is considered to be relatively safer
han retrobulbar block, both sight and life-threat-
ning complications have been reported.20 The sub-
enon’s block could have proved to be a safer al-
ernative, but the technique is difficult to perform
n younger patients because of toughness of the
enon capsule.26 This block is also unsuitable for
epeat procedures because the risk of complications
ncreases if there is previous scarring.26
In conclusion, we present an unusual case of de-
ayed ipsilateral convulsions followed by convulsions
nd paresis in the contralateral arm and leg after
etrobulbar injection. Although these complications
ere self-limiting, they nevertheless required im-
ediate attention. The exact cause or mechanism of
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